The interaction of adenosine analogues with cAMP-generating and cAMP-independent positive inotropic agents in rabbit left atrium.
The effects of adenosine receptor stimulation on the contractile force of rabbit isolated left atrial preparations in the absence and presence of cAMP-generating and cAMP-independent agonists were investigated. Adenosine and the stable adenosine analogues 5'-(N-ethyl)carboxamido adenosine (NECA) and (-)-N6-phenylisopropyladenosine (R-PIA) produced a concentration-dependent direct negative inotropic effect. Responses to NECA and R-PIA were insensitive to atropine and were shifted to the right by the adenosine receptor antagonist 3-isobutyl-1-methyl xanthine (IBMX). NECA and R-PIA were found to reverse positive inotropic responses of left atria to the beta-adrenoceptor agonist, isoproterenol, but were less effective at reversing positive inotropic responses to the adenylate cyclase activator, forskolin, and were almost ineffective at reversing positive inotropic responses to alpha-adrenoceptor stimulation. Neither NECA nor R-PIA had a significant effect on basal cAMP levels or on cAMP levels elevated by isoproterenol in rabbit left atria. Similarly, R-PIA had no significant effect on basal cAMP levels or isoproterenol-induced increases in cAMP in the presence of adenosine deaminase to remove the influence of endogenous adenosine. Pretreatment of rabbits with 1.75 micrograms/kg pertussis toxin attenuated both the direct negative inotropic response of left atria to NECA and responses to NECA in the presence of isoproterenol and forskolin to a similar extent. Pretreatment of left atrial preparations with the potassium channel antagonist 4-aminopyridine resulted in a dose dependent attenuation of responses to NECA alone and in the presence of isoproterenol and forskolin. These data suggest that adenosine receptors in rabbit left atria are not coupled to adenylate cyclase.(ABSTRACT TRUNCATED AT 250 WORDS)